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AN IMPRESSION METHOD FOR PREPARING FISH SCALES
FOR AGE AND GROWTH ANALYSIS

Edgar L., Arnold, Jr.
U. S, Flsh and Wildlife Service
WOoods Hole, Massachusetts

E;INCE CONCENTRIC rings on fish scales

were first recognized as being in-
dicative of growth, scale study has become
an lncreasingly important part of fishery
investigation. Before scales Irom most
specles of Tish are studlied, they are
mounted for observation under a microscope
or some other magnifying apparatus.
This paper deals with procedures in

preparing fish scales for analysis and

describes in detall the method used for
a number of years by the North Atlantic
Fishery Investlgations of the Flish and
Wildlife Service. The incentive to write
the paper was provided by numerous in-

~qulries recelved through the mall and

by the linterest evinced by many Iishery
blologists visiting the headquarters at
Woods Hole, Massachusetis.

REVIEW OF REPRESENTATIVE METHODS

without Medlium

_untin
Temporary Mountis

Scales are arranged on a transparent
glide; where illumination involves heat,

This material appeared in Physis;

Revista de la Asocimeion Argentina de
Cienclas Naturales, in 1950. Bl

See also:

Lewis, W. M., end Carlender, K. D,
1949, A simple method of mounting
scales, Prog. Fish-Cult,
11 (4): 263, -

often a cover slip is added to prevent
curllng of the scales. 7This 1s the sim-
plest process of preparing Iish scales
Tor examination. This method has been
adequate for studylng scales oI haddock

~up to 3 or 4 years of age and has been
- satlsfactory Ior scale studies of many

other specles,

Mbuntigg”with:Medium |

Temporary Mounts

Scales may be lmmersed in a clear
iiguid medium (water, glycerin, etc.)
before examination. The liguld aids in
keeplng scales flat and permits them to
be moved around deftly with a dissecting
needle--without "snapplng" out of the
Tleld, as Irequently occurs in dry mounts.

Permanent Mounts

Scales may be placed within a trans-
parent liquid matrix (balsam, Karo, water-
glass and glycerin, or a plastic such
as Clarite) that subsequently hardens
into a permanent mount. Before immersion,
selected scales (those having no regener-
ated centers) should be carefully cleaned
and sometlimes stalined to bring out certain
structural elements. Clarite, a hydro-
carbon resin, in a mixture of 60 percent
Clarite to 40 percent toluene (by weight)
remains clear indefinitely, unlike the
other medla that tend to whiten with age
and thus 1lmpair legibility. Thls 1s a
comparatlvely slow and tedious process
that 1s still widely used whenever 11 1s
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desirablie to have the whole scale avall-
able for study of lnternal structures,
Or wWhere scales are 100 large or soft
to give good results by impression.

IMPRESSION METHOD

In the foregolng methods, mounting
consisted of preparing the actual scale
for analysis. It has been found that
scales from older fish of many specles
are extremely difficult, and in some cases
1mpossible, to read when mounted by these
techniques. This 1s due primarily to
thé thickening of the scale with age and
a-corréesponding increase 1n 1ight re-
fraction so that growth of early years
often is entirely obscured. Thls problem
was overcome to a large extent when Lea
(Liea and Went 1938) in 1918 proved 1in
regard to herring scales that!

v, .. all detalls which are subjected
to observation when the scales are
used for the purpose of age deter-
mination and growth calculations,
arise from the play of 1light on the
delicately moulded rellef forming
“the outer surface of the scales.
- The structural elements below the
- surface and on the inner surlace
of the scales are of no direct in-
terest in the practice of scale
analysis." | |

Lea determined thls by making casis
of the sculptured surface in.thin cel-
loldin films, His comparison of these
casts #ith the original scale revealed
that the imprints were as good as the
originals in analysis for age and growth--
and sometimes better.. The celloidin films
were dellicate, however, and necessitated
immediate examination or copying by pho-
tography. Recognlizing the need Ior per-
manency and the value of making coples
of scale details for other lnterested
investigators, Lea and Went developed a
method that entalled pressing the sculp-
tured surface of the scale against ithe
softened surface of a celluloid plate
(solvent consisted of 3 parts of pure
redistilled acetone, 1 part of amyl ace-

tate), which gave a negative relief of
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the scale surface, as 1in the c¢elloidin
Tfilm. The cellulcecld lmpressions were
then filled with a gelatine sol (880 cubilc
centimeters of water, 120 grams of pul-
verized gelatine, 20 grams of glycerin
warmed gently to about 50° C.), whlch upon

hardenling resulted in a fzirly durable

film bearing positive coples. It was
possible 1o make as many of these "posl-
tlves" as were desired. Lea and Went
further determined that the technique
was satisfactory not only for herring
but also for many other gpecles, including
the Gadldae group, mackerel, sgimon, and
rosefish. Impressions were made elther
by means of a 20-mlnute process 1n a hy-
draulic press, or by use ol carpenter's
clamps, requiring approximately 2% hours.
A number oI coples could, o course, be
made in one operation.

Nesblt (1934) used a similar procedure
to study scales of the squeteague (Cynos-
cion regalis). Nesblt softened his cellu-
1old plates elther by molstening thenm
slightly with alcohol or by exposing them
to acetone vapors for several minutes.
Hls lmpressions were made with g seal
press of the type used by notarles, the

dies being smooth and highly polished.

Best results were obtalned with clezn,
dry scales.
Though Nesbit could readily obtain

positive replicas "by pressing the 4ry

scales into heavy lead foll and allowling a
fen drops of a viscous solutlon of cellu-
loid in acetone 1o dry in the depresslon,”
he concluded that they were no more desir-
able for ordinary purposes than mirror-
image impressions and were less convenient
to store and examine,

After considering and trying existing
methods, and finding all of them lnade-
quate in some aspects, the Fish and Wild-
l1fe Service's North Atlentic Filshery
Investigations developed a modified im-
pression procedure for the preparatlon
¢f the extensive collectlion of haddock
(Melanogrammus aeglefinus) scales for
examination. In this procedure, cellu-
lose nitrate was first used as the im-
pression nedlum. Two innovaticons improved
the original process: use of a Jeweler's
type of roll press (figure 1), and soften-
ing of the plastic slide by heatling on
a warming platform connected directly
to the press. The platform 1s made of
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FIGURE 1,--The roll prﬁss.'
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sheet copper to house the heat source,
a common 20-watt light bulb, and is at-
tached to the baseboard of the press,
the end of the warming surface extending
nearly to the rollers.
- moved along this surface and into the
rollers without dlsturbing the allgnment
of the scales. Softening of the cellulose
nitrate by warming eliminates treatment
by volatile and highly inflammable chemi-
Cals--a decided advantage. The rollers
of the press are readily adjustable for
different thicknesses of slides, so that
1t 1s possible to make impressions of
the scales of various speciles.

When the cellulose-nitrate lmpressions
were stored for an appreclable period,
difficultles were experlenced. Chemical
reactions, for instance, caused bad dis-
coloration and cracking. Handling of
such slides often resulted in their dis-
integration. Furthermore, because the
plastic was highly combustible, 1t was
necessary 1o store the slides in a basic
. agueous solution. These difficulties

were overcome by the adoption of another

plastic material, cellulose acetate, as
an impression medium. Relatively fire-
proor, unbreakable, and very durable,
this material has proved most satisfactory
(figure 2). |
sheets of the plastic, 0.C2 inch in
thickness, are cut into slides with a
photographic print cutter. Dimensions
of slides depend on the size of the scale
and the method of storage. For haddock
scales, 2% by £ inch was chosen as the
most sultable slze, Each slice is pre-

pared Tor mounting by inscriblng abbre-

viated pertinent dats, i.e., the serisl

number, area where fish was caught, and-

length of fish, on the right-hand end.
Labeling 1s done with a special black
opaque ink that 1s indelible, waterproof,
and has the property of etching the plas-
tlc surface--because of its-:acetone con-
tent-—-and thus camnot be.rubbed off. The
ink requires several hours to dry.

Clean scales are a prerequisite for
Clear, legible impressions. In haddock
work, this condition is very easily met
Dy scraping body slime and foreign matter
from the surface of the fish before taking
scales. The scales (15 to 30Q) are then
placed between sheets of thin blotting
paper in a small coln envelope.

Slides may be
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For the actual mounting or impressing
routine, six or seven scales which do not
have regenerated centers are selected from
each scale envelope. These scales are
placed, sculptured surface downward, on
the sllde bearing the same serial number.
The edges of most scales tend to curl
1n the direction opposite the sculptured
surface when correctly placed; in others,
the sculptured surface can be determined
by gentle stroking with a dull needle.
A microscope or dissecting-scope is un-
necessary for these operations, although
a8 hand lens may be useful for examining
very small scales. For uniformity and
easler reading, the anterior radii of
the scales, usually the broader ends,
are polnted toward the top of the slides.
The slide 1s then placed on the warming
platform, labeled end toward the rollers,
for approximately 10 seconds, The now
slightly softened slide is run through
the rollers of the press. The scales
usualily drop off in the process, but some
adhere tc the rollers. Constant care
should be exercised, therefore, to keep
rollers Iree of scales so that contamina-
tion of succeeding mounts will not occur.
lmpressions are frequently checked for
legibllity and proper roller adjustment.
Although most of our work has been done
with haddock scales, we have found it

‘possible to produce satisfactory impres-

slons from the scales of almost any other
specles of fish. The proper combination
of heat, pressure, and thickness of celu-
lold (cellulose acetate) 1s generally
€asy to determine., Sometimes, as with
scales which are thick in the center,
an extra cellulolid strip on top of the
sCales results in a better impression.
Passage of the slides through the rollers
Orften caus2s them to curve upwards at
the ends. This undesirable effect 1is
corrected by lmmedilately placlng each
newly mnade lmpresslon, curved surface
downward, in a recelving niche cut into
a small block of wood and putting a lead
weight on top of the mounts.

When a group of 20 slldes has been
completed, the slides are bundled to-
gether and passed on to the anzlyst. The
envelope with remaining scales is stored
as 1lnsurance agalnst possible loss of
impressions.
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FIGURE 2,--~Photograph of an impression made from the scale of a 6-year-old
haddock,

To facllitate examination of the im-
pression mounts under a microscope, a

holder should be constructed as shown

in figure 3. The size of holder would,
of course, depend on the size of slide
used. The holder should be made of a
heavy metzl substance, such as brass, with
hold-down clamps of any springy metal.
If a mechanical stage is avallable, the
plastic mounts can be placed over a glass
sllde and held down by similar clanmps
attached to the stage.

Advantages of lmpression Method

The advantages of the method for im-
pressing haddock scales, as described,
may be summarlized as follows: |

le Increased leglbility. This is
especlally true for reading scales of
older fish. | |

2. Less storage space required.
hundred slldes can be stored in the common
slide box that holds only 25 glass slides.
In our sltuation, with a collection of
some 80,000 haddock scale slides, storage

Four

of the glass type would present dirffi-
culties. |

5. Relative speed of the process.
An average of 200 mounts a day can bhe
turned out by a competent technlcian.
This does not include cutting and labeling
of the slides. |

4. Durabillty and moderate cost of
mounting medium and apparatus. The plas-
tic 1s practlcally unbreakable, retains
legible impressions indefinitely, and
1s substantially cheaper than glass--800
2%~ by g#-inch slides can be cut from a
20- by 50-inch sheet costing about $2.15.
The roll press and platform are also dur-

wable and relatively lnexpenslive--the cost

FIGUKE 3,--Holder for plastic slides.



THE PROCRESSIVE FISH-CULTURIST =15~

FIGTEE 2,--Photograph of an impression mede from the scele of & S-year-old
haddoelk,
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of the press 1s approximately $0; tnat{,f

of the platform is negligible. -
5. Uniformity of 1mpre$sions..

1ittle need Ifor adjustmant. RCER
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